Metabolism of pyrenyl fatty acids in baby hamster kidney fibroblasts. Effect of the acyl chain length.
Biosynthetic labeling of cellular lipids with a fluorescent pyrenyl fatty acid (PyrxFA) moiety was studied in order to assess the usefulness of this approach in the introduction of fluorescent lipid molecules to living cells for transport and metabolic studies. PyrxFAs containing 4-14 aliphatic carbons were added to the culture medium of baby hamster kidney (BHK) fibroblasts, and their incorporation to various lipid species was monitored by thin layer and high pressure liquid chromatography. The results show that the length of the acyl chain has a remarkable effect on the efficiency of incorporation as well as distribution of the label between lipid species. Accordingly, PyrxFAs can be divided into two groups: the short chain ones including the pyrene butyrate and hexanoate derivatives, which show only modest incorporation to phospholipids and negligible labeling of triglycerides and cholesterol esters, and the long chain PyrxFAs including pyrene octanoate, decanoate, dodecanoate, and myristate derivatives, which incorporate efficiently both to phospholipids, mainly phosphatidylcholine (PC) and -ethanolamine (PE), and neutral lipids, i.e. di- and triglycerides and cholesterol esters. Positional analysis showed that the longer PyrxFAs are esterified preferentially to the sn-1 position of the glycerol moiety of PC and PE while the shorter ones are found exclusively in the sn-2 position indicating that the longer PyrxFAs mimic natural saturated fatty acids whereas the shorter ones may be recognized as polyunsaturated fatty acids by the acylating enzymes. Reverse phase chromatography of PC and PE revealed the presence of a variety of labeled molecular species among which the palmitate and oleate containing species were the major ones. Reverse phase analysis with simultaneous monitoring at the monomer and excimer channels showed the presence of tri- and diglyceride species with either 1 or 2 pyrenyl acyl residues. Analysis of the total cellular fatty acids demonstrated that PyrxFAs are shortened, probably by beta-oxidation in peroxisomes, up to pyrene butyrate. It is concluded that metabolic labeling with PyrxFAs is a promising alternative for studies on intracellular lipid traffic, especially because it allows introduction of fluorescent phospholipid species of very different hydrophobicity into intracellular membrane(s).